The NOy reactions generally proceed as NOy(gas) + NaCl(aq)--• XCl(gas) + products (1)
XCl(gas) + hv --• C1 + products (2)
where XCI is an easily photolyzed CI species, such as C12, NOC1, C1NO 2, or HOC1, which can accumulate overnight and dissociate within about 1 hour after sunrise [Green, 1972 
Experiment
More than 2500 whole air samples were collected during 33 ACE 1 flights on board the NCAR C-130 aircraft. The samples 
Eulerian Observations and Model Description
Meteorological parameters provided by NCAR describing relative humidity, temperature, potential temperature (THETA), and equivalent potential temperature (THETA E) enabled the samples from each flight to be grouped into three vertical layers, the marine boundary layer (MBL), free troposphere (FT), and buffer layer (BuL). Typically, the MBL Mixing ratios are in pptv. bThe kC1 is the three-body rate constant taken at a pressure equivalent to 350 m. In addition, 93% of tetrachloroethene is emitted in the NH (P. Midgley, personal communication, 1997) and is well mixed in this region (Figures 2a and 3a) . bThe average mixing ratios were determined from the best fit curves in Figures 2-5 Chemical loss by C1 in the MBL during the springtime Southern Ocean is significant for tetrachloroethene, ethane, propane, and to a lesser extent ethyne (Table 2) . Chemical loss by C1 and HO at the concentrations determined in this work are also compared in Table 2 for some stratospheric ozone-depleting substances such as methyl bromide and methyl chloroform, the greenhouse gas methane, and DMS, the main precursor to new sulfate particle growth in the clean MBL [Clarke et al., 1998b] . At the average C1 levels encountered during ACE 1, C1 oxidation has little impact on methyl bromide, methyl chloroform, or methane. However, Table 3 for results). This, and the fact that surface winds were predominantly zonal, leads to the conclusion that merJchonal mixing was not a major factor in the ACE 1 study region. This point was examined further by not including the nMBL in a model simulation. Although S increased by a factor of 10, the values for HO, C1, and vertical mixing remained unchanged within the uncertmntles cited above. Therefore, if the southern region influence was similar in magnitude to the nMBL, our estimates of HO, C1, and vertical mixing are still accurate.
Another limitation of this model is that four parameters are being predicted from the time series of only four gases. 
